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A 9-year-old girl presented clinically with right-sided congestive heart failure, abdominal distension and
jaundice. The patient was diagnosed with a large secundum atrial septal defect and cardiac cirrhosis. One
week after surgical atrial septal defect closure, biliary peritonitis due to spontaneous gallbladder
perforation was detected. The patient underwent T-tube cholecystostomy. Unfortunately, the patient
died from septicemia and cardiac arrest. A delayed diagnosis of the gallbladder perforationwas the major
cause of mortality in our patient.
 2014 The Authors. Published by Elsevier Inc. All rights reserved.1. Case report
A 9-year-old Thai girl presented with dyspnea, orthopnea,
jaundice and abdominal distension. Physical examination revealed
cachexia, ictericted sclera, an engorged neck vein and ascites.
Radiologic investigation showed cardiomegaly with pulmonary
congestion. Abdominal ultrasound revealed a moderate amount of
ascites, engorgement of the hepatic vein and inferior vena cava
(IVC), and hepatomegaly with evidence of portal hypertension.
There was no focal lesion. The patient’s intrahepatic duct and
common bile duct were normally sized without ductal dilatation.
A normal distended gallbladder without gallstones was observed.
Echocardiogram revealed a secundum atrial septal defect (ASD)
with dimensions of 23  30 mm. The liver function test (LFT)
results are shown in Table 1. An abdominal paracentesis was per-
formed. The gross appearance of the ascitic ﬂuid was clear and
yellow in color. The results of the ascites analysis were as follows:
albumin of 0.8 g/dl, protein of 3.4 g/dl, and serum ascites albumin
gradient (SAAG) of 3.2 g/dl. The red and white blood cell counts
were within their normal ranges.BY-NC-ND license (http://
x: þ66 (0)77283257.
t).
Published by Elsevier Inc. All rightThe diagnosis was large secundum ASD with cardiac cirrhosis.
Clinical improvement was observed after treatment with diuretics
and dobutamine for one week. The patient’s family refused to
allow their child to undertake the ASD closure surgery and
removed her from the hospital.
Three weeks after the ﬁrst admission, she was re-admitted
because of abdominal distension and dyspnea. The results of the
second LFT are shown in Table 1. At this time, the patient’s family
allowed us to perform the ASD closure surgery. Paracentesis was
performed in the lower left quadrant of the abdomen to release
ascitic ﬂuid before the operation. The appearance of ascitic ﬂuid
was shown in Fig. 1. Three days after the operation, the patient
developed clinical septicemia. Broad spectrum antibiotics, ﬂuid
resuscitation and inotropic drugs were administered. Abdominal
paracentesis for 10 ml of ascitic ﬂuid was performed to exclude
peritonitis. The appearance was greenish and turbid, and the
results of ascites bilirubin of 17.5 (0e1.2) mg/dl. Abdominal
computerized tomography (CT) did not indicate the site of bile
leakage. Abdominal exploration was performed to determine the
surgical condition and therapeutic purpose. Intraoperative ﬁnd-
ings were GBP with a defect size of 10 mm at the fundus and
bilious ascites of 3000 ml with intra-abdominal ﬁbrin. A T-tube
cholecystostomy was performed, and the inside of the abdomen
was washed off. Unfortunately, the clinical presentation had
worsened three days after the operation. The patient died due to
septicemia and cardiac arrest. A post-mortem autopsy was refused
by the family of the patient.s reserved.
Table 1
Results of liver function test and coagulogram.
Laboratory data 1st
admission
At one
week
2nd
admission
Aspartate aminotransferase (0e40 U/L) 34 33 36
Alanine aminotransferase (0e35 U/L) 15 15 16
Total protein (6e8 g/dl) 6.5 6.3 6.2
Albumin (3e5 g/dL) 4 3.9 3.4
Globulin (1.3e3.2 g/dL) 2.5 2.5 2.8
Total bilirubin (0.2e1.3 mg/dl) 12.3 10.3 4.1
Direct bilirubin (0e0.3 mg/dl) 8.6 8.0 2.9
Alkaline phosphatase (9e35 U/L) 152 220 307
Prothrombin time (0e14 s) 14 14 13
Partial prothrombin time (22e30 s) 25.9 29.6 29.5
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closure at the second admissionwere similar, as shown in the Fig.1.
The doctors who cared for this patient were not aware of
this condition because of a lack of experience with bilious ascites.
At the ﬁrst admission, the clinical assessment of heart failure and
the amount of ascites had improved after therapeutic control of the
congestive heart failure. Therefore, we believe that spontaneous
GBP occurred at home before the patient’s second admission.2. Discussion
Cardiac cirrhosis is a rare disease in adults and is very rare in
children. The disease develops as a result of chronic hepaticFig. 1. Ascitic ﬂuid.congestion, which increases central venous pressure due to right
sided heart failure, leading to increased venous pressure, hepa-
tocellular hypoxia and necrosis. Children with secundum ASD
have never been reported to develop cardiac cirrhosis; however, a
lengthy period, 9 years, of untreated heart failure in our patient
seems explain the advancement of cardiac cirrhosis. The results of
physical examinations and laboratory investigations conﬁrmed
this diagnosis [1,2]. Those results are as follows: 1) signs and
symptoms of right-sided heart failure were persistent; 2)
abdominal ultrasound revealed hepatomegaly, engorgement of
the hepatic vein and IVC with signs of portal hypertension; 3)
ascites was high in protein and showed a high SAAG, protein
2.5 g/dl and SAAG 1.1 g/dl [3]; 4) there were typical laboratory
ﬁndings of chronic CHF in the liver function test [4], speciﬁcally,
heperbilirubinemia with normal albumin and prothrombin time
reﬂected a cholestatic pattern with normal synthetic hepatic
function.
Because of the low socio-economic status of the patient’s family,
she did not receive effective treatment before cardiac cirrhosis
developed. Spontaneous GBP occurred and was a risk for the
development of cardiovascular disease. Because this is a rare dis-
ease and the doctors were inexperienced with biliary peritonitis,
the patient’s treatment was delayed. The article aims to review the
literature regarding GBP to obtain more knowledge of GBP and
improve GBP therapeutic strategy.
Biliary peritonitis is rare and results in a high morbidity and
mortality rate. Peritonitis occurs when bile ﬂows into the peri-
toneal cavity. Bile salt is chemically toxic and increases peritoneal
exudate and plasma leakage into the abdomen leading to sec-
ondary bacterial peritonitis. The causes of biliary peritonitis vary
and include GBP, liver and biliary system injury, and idiopathic
causes. GBP is one of the most common causes of biliary peri-
tonitis. In adults, cholecystitis, trauma, iatrogenic causes and
tumors are the causes of GBP. Younger GBP patients are usually
immunosuppressed due to chemotherapy, autoimmune disease,
or sepsis. Enteric fever, trauma, iatrogenic and spontaneous GPB
have been reported as causes of GBP in pediatric group studies
[5]. GBP has been classiﬁed into three groups as follows: type I, or
acute, for generalized biliary peritonitis; type II, or subacute, for
pericholecystic abscesses and localized peritonitis; and type III, or
chronic, for cholecystenteric ﬁstulas [6]. For our patient, there
was no evidence of trauma, cholecystitis or infection. She did
have cardiovascular comorbidity, which is one of the predispos-
ing factors for GBP [7]. Thus, there is a great possibility that the
pathophysiologic cause of GBP in this patient was low cardiac
output. The gallbladder is susceptible to ischemia from inﬂam-
mation or interruption of hepatic arterial ﬂow, especially at the
fundus, because the cystic artery is an end artery. When perfo-
ration occurs at the fundus, type I or acute biliary perforation is
common, because the fundus is an area that is unlikely to be
sealed by the omentum or intestine [8].
It is difﬁcult to make a correct diagnosis of GBP pre-opera-
tively, because there is no speciﬁc signs or symptoms of GBP. This
signs and symptoms of GBP include abdominal pain, vomiting,
fever, abdominal distension, signs of peritonitis and shock in
severe cases. Abdominal ultrasound and CT of the abdomen
helps identify GBP in some cases. However, using radiographic
imaging does not result in a diagnosis in a large number of pa-
tients [7,9]. When paracentesis is performed, the peritoneal ﬂuid
is dark yellow, brown or green with a denser bilirubin concen-
tration than that of serum, often more than 6 mg/dl [10]. The
management options of GBP are cholecystectomy, tube chol-
ecystostomy and percutaneous drains [11]. We decided to
explore the abdomen in our patient, because the preoperative CT
of the abdomen did not identify a deﬁnite site of bile leakage.
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the fundus with adhesions in the intraperitoneal cavity, which
explains the difﬁculty in identifying the hepatobiliary structure.
Tube cholecystostomy was the therapeutic option chosen for this
patient. Apart from the purpose of drainage, tube chol-
ecystostomy was used to further cholangiography after the pa-
tient was stable.
In retrospect, apart from the color and appearance of the ascitic
ﬂuid, which indicated biliary peritonitis, the series of abnormal
LFT identiﬁed a change in the patient, as shown in Table 1. The
decreased bilirubin level marked at second admission was not
correlated with the duration of CHF medical treatment. Delayed
diagnosis in our patient increased her risk of sepsis, which
developed due to a combination of multiple risks: 1) biliary
peritonitis superimposed with bacterial infection, 2) malnutrition,
and 3) cardiopulmonary bypass that increased the patient’s risk of
developing systemic inﬂammatory response syndrome [12]. If the
patient had undergone tube cholecystostomy or cholecystectomy
before surgical ASD closure and sepsis persisted, her prognosis
may have been satisfactory.
3. Conclusion
Cardiac cirrhosis developed after a long period of right-sided
heart failure from secundum ASD. Ischemic injury of the gall-
bladder fundus from CHF was the possible pathophysiologic
cause of spontaneous GBP, which ultimately resulted in biliary
peritonitis. The indicators of biliary peritonitis, in this case the dark
yellow or green ascitic ﬂuid as well as the rapidly decreasing level
of serum bilirubin, are important for early diagnosis of GBP and
intervention to decrease morbidity and mortality.
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